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$F$ ( $F$- ) dis-
crete series 1
Harish-Chandra Lie discrete series
$F$
$F$ $GL_{N}(F)$
$F$ $P$ $N$ (tame case) Corwin, Moy
Sally [3] Howe $F$ $E$
sub-admissible $GL_{N}(F)$ discrete series
$F$ $N^{2}$ $D_{N}$ $D_{N}^{\cross}$
Silberger Zink type ([2] )







$A=End_{F}(V)$ $V$ $F$- $V$
lattice sequence $\Lambda(k)\supset\Lambda(k+1),$ $k\in Z$ $\beta$ $F$-
$F[\beta]$ $(\Lambda, \beta)$ simple type $(J, \lambda)$
$G$ J
$\lambda$ Bushunell Kutzko [1]
[6] 2 $K/K_{0}$ $K/K_{0}$-
$C^{\cross}$ $(J, \lambda)$ Hecke $C^{\cross}$ $\mathcal{I}$
$1_{\mathcal{I}}$ type $(C^{\cross}, 1_{\mathcal{I}})$ Hecke
( 1). Hecke $C^{\cross}$ Steinberg
$St_{C^{x}}$ $G$ simple type $(J, \lambda)$ special $(\pi, V)$
( 2). $G$ Haar $dx$ Steiberg $St_{G}$
1 [1] $\dim(\lambda)$ $dx$
$(\pi, V)$ $C^{\cross}$ Haar $St_{C^{\cross}}$
( 3).
$(\pi, V)$ ( 4).
1770 2011 150-161 150
1.







$V$ $F$ $N\geq 4$ $h$ $V$
anisotropic (0) $N$
$A=End_{F}(V)$ $V$ $F$- $G=U(V, h)$ (V, h)
$x\mapsto\overline{x}$ $A$
adjoint involution
$Z$ $V$ $0_{F}$-lattice A $V$ $0_{F}$-lattice
sequence
(1) $\Lambda(k)\supset\Lambda(k+1),$ $k\in Z$ ;
(2) $\mathfrak{p}_{F}\Lambda(k)=\Lambda(k+e),$ $k\in Z$ $e$
$e=e_{F}(\Lambda)$ A $0_{F}$-
$V$ $0_{F}$-lattice $L$ $h$ $L$ $L\#$
$L\#=\{v\in V :h(v, L)\subset \mathfrak{p}_{F}\}$ A self-dual
$\Lambda(k)^{\#}=\Lambda(d-k),$ $k\in Z$ $d$
$0_{F}$-lattice sequence self-dual, $d=1$ , $0_{F}$-
$V$ $0_{F}$-lattice sequence A $A=End_{F}(V)$
$a_{k}(\Lambda)=\{x\in A:x\Lambda(n)\subset\Lambda(n+k), n\in Z\},$ $k\in Z$
$A$ ‘ ’ $\nu_{\Lambda}(x),$ $x\in A$
$\nu_{\Lambda}(x)=\max\{k\in Z:x\in\sigma_{k}(\Lambda)\}$
$=a_{k}(\Lambda)$
4 $[\Lambda, n, r, b]$ $A$ stratum A $V$ $0_{F}$-lattice
sequence, $n,$ $r\in Z$ $n\geq r\geq 0$ , $b$ $A$
2 stratum $[\Lambda, n, r, b_{i}],$ $i=1,2$ $b_{1}-b_{2}\in\sigma_{-r}(\Lambda)$
stratum $[\Lambda, n, 0, \beta]$ pure (1) $F$- $E=F[\beta]$ (2) $E^{\cross}$
$\{\Lambda(k):k\in Z\}$ (3) $\nu_{\Lambda}(\beta)=-n$ 3
$B$ $A$ $E$ $=B\cap a_{k},$ $k\in Z$
$\mathfrak{n}_{k}=\mathfrak{n}_{k}(\beta_{:}\Lambda)=\{x\in a_{0}:\beta x-x\beta\in a_{k}\}$
$k_{0}( \beta, \Lambda)=\max\{-n, \max\{k\in Z:n_{k}\subset b_{0}+\sigma_{1}\}\}$
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$E=F$ $k_{0}(\beta_{:}\Lambda)=-n$ [1, (1.4.5)]
stratum $[\Lambda, n, 0, \beta]$ simple pure $k_{0}(\beta_{:}\Lambda)<-r$
stratum $[\Lambda, n, 0, \beta]$ skew A self-dual $\overline{\beta}=-\beta$
$[\Lambda, n, 0, \beta]$ $A$ skew simple stratum $E0=\{x\in E$ :




Stevens [8] semisimple stratum
1 $P\geq 0$
(V, h)
$V= \bigoplus_{i=1}^{\ell+1}V^{i},$ $h= \bigoplus_{i=1}^{\ell+1}h^{i}$ ,
A $V$ $0_{F}$-lattice sequence $V$ $\Lambda=\oplus_{i=1}^{\ell+1}\Lambda^{i}$
$\Lambda(k)=\bigoplus_{i=1}^{\ell+1}\Lambda^{i}(k),$ $k\in Z$
$i$ $A^{i}=End_{F}(V^{i})$ $[\Lambda^{i}, q_{i}, 0, \beta_{i}]$ $A^{i}$ skew simple
stratum $E_{i}=F[\beta_{i}]$
(1) $\beta_{\ell+1}\neq 0$ $E_{\ell+1}/E_{\ell+1,0}$ 2 ;
(2) $\dim_{E_{i}}(V^{i})$ $1\leq i\leq P+1$ ;
(3) $1\leq i\leq\ell$ $(L^{i})^{\#}=L^{i}$ $(L^{i})^{\#}=\varpi_{E_{i}}L^{i}$ $V^{i}$
$0_{E_{i}}$ -lattice $L^{i}$ $\Lambda^{i}$ $(\Lambda^{i})\cap End_{E_{i}}(V^{i})=$
$End_{\text{ _{}E_{i}}}(L^{i})$ , , $\Lambda^{i}$ $0_{E_{i}}$- 1




(4) $m$ $V$ E$\ell+$ l- $V^{\ell+1}$ $0_{F}$-lattice se-
quence $\Lambda^{\ell+1}$
$V^{\ell+1}=W^{(0,\ell+1)} \oplus\bigoplus_{j=-m,j\neq 0}^{m}W^{(j)},$ $\Lambda^{\ell+1}=\Lambda^{(0,\ell+1)}\oplus\bigoplus_{j=-m,j\neq 0}^{m}\Lambda^{(j)}$
$\dim_{E_{\ell+1}}(W^{(j)})$ $j\neq 0$
$W^{(0)}=W^{(0,\ell+1)}\oplus\oplus_{j\neq 0}W^{(j)}$ $V$ 1 $F$-
$V= \bigoplus_{j=-m}^{m}W^{(j)}$
(5) $h$ $W^{(j)}$ $\oplus_{k\neq-j}W^{(k)}$
(6) $\sigma_{0}(\Lambda^{(0,\ell+1)})\cap End_{E_{\ell+1}}(V^{\ell+1})=End_{0_{E_{\ell+1}}}(L^{(0,l+1)})$ $W^{(0,\ell+1)}$
self-dual $0_{E_{l+1}}$ -lattice $L^{(0,\ell+1)}$
$A$ skew semisimple stratum $[\Lambda, n, 0,\beta]$
[5, \S 2.1]
3. Simple type Hecke
2 2 stratum $[\Lambda, n, 0, \beta]$ good skew
semisimple stratum [8, \S 3] stratum $[\Lambda, n, 0, \beta]$
$A=End_{F}(V)$ 2 $0_{F}$-order
$\ovalbox{\tt\small REJECT}(\beta, \Lambda)\subset J(\beta_{;}\Lambda)$
$k$
$\ovalbox{\tt\small REJECT}^{k}=\hslash^{k}(\beta_{:}\Lambda)=\sigma_{k}(\Lambda)\cap fl(\beta, \Lambda),$ $J^{k}=\mathfrak{J}^{k}(\beta, \Lambda)=a_{k}(\Lambda)\cap J(\beta_{:}\Lambda)$
$G$
$J=J(\beta, \Lambda)=\mathfrak{J}(\beta, \Lambda)\cap G$ ,
$H^{1}=H^{1}(\beta, \Lambda)=(1+\hslash^{1})\cap G,$ $J^{1}=J^{1}(\beta_{:}\Lambda)=(1+\mathfrak{J}^{1})\cap G$
$A$ $a_{k}(\Lambda),$ $k\in Z$ $G$
$P(\Lambda)=a_{0}(\Lambda)\cap G,$ $P_{k}(\Lambda)=(1+\sigma_{k}(\Lambda))\cap G,$ $k\geq 1$ .
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$E=F[\beta]=\oplus_{i=1}^{\ell+1}E[\beta_{i}]$ , $B$ $A$ $\beta$ 2
good skew semisimple stratum $[\Lambda, n, 0, \beta]$ $G_{E}=G\cap B$
2
$P(\Lambda_{\text{ _{}E}})=P(\Lambda)\cap B^{\cross},$ $P_{1}(\Lambda_{\text{ _{}E}})=P_{1}(\Lambda)\cap B^{\cross}$
[8, Definition 3.13] good skew semisimple stratum $[\Lambda, n, 0, \beta]$
semisimple character $H^{1}(\beta, \Lambda)$ character
$\theta$ $H^{1}(\beta, \Lambda)$ semisimple character [8,
\S 3] $H^{1}(\beta_{:}\Lambda)$ $\theta$ $J^{1}(\beta_{:}\Lambda)$ $\eta=\eta(\theta)$








$G$ $k_{E_{i}}$ , $1\leq i\leq\ell+1$ ,
$-\overline{G}^{\langle j)}\simeq GL(f, k_{E_{\ell+1}})),$ $1\leq i\leq m$ , $f=\dim_{E_{\ell+1}}(W^{(j)})$
([5, \S 11] ). $\overline{\tau}$
$\dashv_{\tau^{0)}\otimes\bigotimes_{j=1}^{m}\overline{\tilde{\tau}}^{(j)}}$
$J/J^{1}$ cuspidal $\tau$ $\tau$ $J$
$\kappa$ $\tau$ $J=J(\beta, \Lambda)$
$\lambda=\kappa\otimes\tau$
$(J, \lambda)$ $G$ simpe type
$\overline{\tilde{\tau}}^{(1)}\simeq\cdots\simeq\overline{\tilde{\tau}}^{(m)}$




simple type $(J, \lambda)$ self-dual $\overline{\tilde{\tau}}^{(j)}0\sigma_{j}\simeq\tau,$ $1\leq i\leq m$
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1. ([5, Proposition1.9]) $[\Lambda, n, 0, \beta]$ $A$ good skew semisimple




$G$ $(J, \lambda)$ Hecke $C^{\cross}$ $(\mathcal{I}, 1_{\mathcal{I}})$ Hecke $\mathcal{H}(C^{\cross}, 1_{\mathcal{I}})$
$(q_{1}, q_{2}, q_{3})=(q_{E_{\ell+1}}^{f}, q_{E_{\ell+1}}^{f/2}, q_{E_{\ell+1}}^{f/2}.)=(q_{K}^{f}, q_{K}^{f/2}, q_{K}^{f/2})$
$\tilde{C}_{m}$ ne Hecke
$\Psi:\mathcal{H}(G, \lambda)\simeq \mathcal{H}(C^{\cross}, 1_{\mathcal{I}})$
4.
3
Irr$\lambda(G)$ Irr $(’\mathcal{H}(G, \lambda))$ $\lambda$ $G$
( ) $\mathcal{H}(G, \lambda)$ - $C^{\cross}$
Irrl $\mathcal{I}$ $(C^{\cross})$ Irr $(\mathcal{H}(C^{\cross}, 1_{\mathcal{I}}))$ $\Psi$ 1 1
$\Psi_{*}$ : Irr $(\mathcal{H}(G, \lambda))\simeq$ Irr $(\mathcal{H}(C^{\cross}, 1_{\mathcal{I}}))$
$\mathcal{W}$ $\lambda$ [1, \S 7] $(\pi, \mathcal{V})\mapsto$
$Hom_{(C}(\mathcal{W}, \mathbb{C})\otimes_{End_{C}(\mathcal{W})}\mathcal{V}^{\lambda}$ Irr$\lambda(G)arrow$ Irr $(H(G, \lambda))$ $\mathcal{V}^{\lambda}$
$\mathcal{V}$ $\lambda$-isotypic part $Z\mapsto Z^{1_{\mathcal{I}}}$ Irr $\lambda(C^{\cross})arrow$ Irr $(\mathcal{H}(C^{\cross}, 1_{\mathcal{I}}))$
2. ([1, Theorem(7.7.1)], [2]) 1 1
$\mathfrak{U}0_{\Psi}$ : Irr $(G)\simeq$ Irr $(C^{\cross})$
$\mathfrak{U}0_{\Psi}$ $G$ discrete series $C^{\cross}$ discrete series
$dx,$ $dy$ $G,$ $C^{\cross}$ Haar measure
3. $(J, \lambda)$ good skew semisimple stratum $[\Lambda, n, 0, \beta]$ $G$
self-dual simple type $(\pi, \mathcal{V})$ $(J, \lambda)$ $G$ discrete serries
1 1 $\mathfrak{U}0_{\Psi}$ $\pi$ $C^{\cross}$ Steinberg $St_{C^{X}}$
$vol(J, dx)\frac{\deg(\pi,dx)}{\dim(\lambda)}=vol(\mathcal{I}, dy)\deg(St_{C^{X}}, dy)$
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Proof. 2 [1, (7.7.11)]
([5, Theorem 1.8] ).
$G$ Haar measure $dx$ Steinberg $St_{G}$ 1
$e_{i}=e(E_{i}|F)$ $E_{i}/F$





$\overline{W}_{C_{m}}(q_{1}, q_{2}, q_{3})$ $C_{m}$ Poincare $(\mathcal{I}c:P_{1}(\Lambda))$
$\mathcal{I}_{G}$ $P_{1}(\Lambda)$
Proof. $G$ $C^{\cross}$ Steinberg Macdonald 3
$\dim(\pi, dx)$ 1 Poincare
$\mathcal{I}c/P_{1}(\lambda),$ $J/J_{1}\simeq P(\Lambda_{0_{E}})/P(\Lambda_{0_{E}})$ $\dim(\sigma)$
$(P_{1}(\Lambda):J^{1})\dim(\eta)$ 1 ([5, \S 2]
).
5. $(P_{1}(\Lambda):J^{1})\dim(\eta)$
[4, 17] $A^{-}=\{x\in A:\overline{x}=-x\}$ ,
$a_{k}^{-}(\Lambda)=a_{k}(\Lambda)\cap A^{-}$ $\mathfrak{J}^{\underline{1}}=J^{1}\cap A^{-},$ $\ovalbox{\tt\small REJECT}^{\underline{1}}=\ovalbox{\tt\small REJECT}^{1}\cap A^{-}$
Ca ley map $C(x)= \frac{1}{2}(1-x)(1+x)^{-1}$ $J^{1}\simeq 1+J_{-}^{1},$ $H^{1}\simeq$
$1+$ $P_{1}(\Lambda)\simeq 1+a_{1}^{-}(\Lambda)$ .
1. $(P_{1}(\Lambda):J^{1})\dim(\eta)=(a_{1}^{-}(\Lambda):\mathfrak{J}_{-}^{1})^{1/2}(\sigma_{1}^{-}(\Lambda):\mathfrak{H}_{-}^{1})^{1/2}$ .
Proof. [9, Proposition 3.5] $\dim(\eta)=(J^{1} :H^{1})^{1/2}=(\mathfrak{J}^{\underline{1}}:\ovalbox{\tt\small REJECT}_{-}^{1})^{1/2}$
$A$ good skew semisimple stratum $[\Lambda, n, 0, \beta]$ [5]
approximation sequence $\{[\Lambda, n, r_{i,\gamma_{i}}] : 0\leq i\leq s\}$
$[\Lambda, n, r_{i,\gamma_{i}}]$ skew swmisimle stratum, $0\leq i\leq s$ ,
(1) $[\Lambda, n,r_{0},\gamma_{0}]=[\Lambda, n, 0,\beta]$ ;
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(2) $1\leq i\leq s$ $r_{i}=-k_{0}(\gamma_{i-1}, \Lambda)$ stratum $[\Lambda, n, r_{i}, \gamma_{i}]$
semisimple $[\Lambda, n, r_{i}, \gamma_{i-1}]$ ;
(3) $[\Lambda, n, r_{s}, \gamma_{s}]$ minimal i.e., $-k_{0}(\gamma_{s}, \Lambda)=n$ ,
semisimple stratum $[\Lambda, n, 0, \beta]$ $k_{0}(\beta_{:}\Lambda)$ [8, (3.6)]
$k_{0}( \beta_{:}\Lambda)=-\min${ $r\in Z:[\Lambda,$ $n_{:}r,$ $\beta]$ is not semisimple}
$r_{i}$ iumP $0=r_{0}<r_{1}<\cdots<r_{s}<n=:r_{s+1}$
$[\Lambda, n, r_{i\gamma_{i}}]$ semisimple stratum $n_{i}$
$V= \bigoplus_{j=1}^{n_{i}}V^{ij},$ $\gamma_{i}=\sum_{j=1}^{n_{i}}\gamma_{ij}$
$F[\gamma_{ij}]$ $r$ $\lfloor r\rfloor$
$n\leq r$ $n$
2. 1 $(\sigma_{1}^{-}(\Lambda):\mathfrak{H}_{-}^{1})$ $(\sigma_{1}^{-}(\Lambda):\mathfrak{J}_{-}^{1})$





$i=1,2,$ $V^{i}$ F- $\Lambda^{i}$ $V^{i}$
$0_{F}$-lattice sequence $k\in Z$
$Hom_{0_{F}}^{k}(\Lambda^{1}, \Lambda^{2})=\{x\in Hom_{F}(V^{1}, V^{2}):x\Lambda^{1}(n)\subset\Lambda^{2}(n+k), n\in Z\}$
157
$F$- $V=\oplus_{i=1}^{\ell+1}V^{i}$




$k\in Z$ $0_{F}$-order $a_{k}(\Lambda)$
$a_{k}( \Lambda)=\coprod_{1\leq i,j\leq\ell+1}(\sigma_{k}(\Lambda)\cap A^{(ij)})=\prod_{1\leq i,j\leq\ell+1}Hom_{0_{F}}^{k}(\Lambda^{j}, \Lambda^{i})$




$V=\oplus_{i=1}^{\ell+1}V^{i}$ $Ni=\dim_{F}(V^{i})$ $0\leq i\leq s$
$V=\oplus_{j}^{n_{i}}=1V^{ij}$ $N_{ij}=\dim_{F}(V^{ij})$
$N= \sum_{j=1}^{n_{i}}N_{ij}$
$N_{01}=N\ell+1=\dim_{E_{\ell+1}}(V^{\ell+1})$ , $N_{0j}=Nj- l$ $=$
$\dim_{E_{j-1}}(V^{j-1}),$ $2\leq i\leq\ell+1$
4. $(J, \lambda)$ good skew semisimple stratum
$[\Lambda, n, 0,\beta]$ $G$ self-dual simple type $(\pi, V)$ $(J, \lambda)$
$G$ discrete series 1 1 $\mathfrak{U}0_{\Psi}$ - $\pi$











$W^{(0,\ell+1)}=(0)$ , $N_{l+1}=2M$ $\iota=0$
$\iota=1$ $e_{i}=e(E_{i}|F),$ $1\leq t\leq P+1$
4 $m=0$ simple type
semisimple stratum $[\Lambda^{M}, n, 0, \beta]$ maximal simple type $(J_{M}, \lambda_{M})$
[9, Theorem 7.14] $G$ supercuspidal $\pi$
maximal simple type $(J_{M}, \lambda_{M})$
2. $(\pi, V)$ semisimple stratum $[\Lambda^{M}, n, 0, \beta]$
maximal simple type $(J_{M}, \lambda_{M})$ $G$ supercuspidal
$\{(r_{i},\gamma_{i}=\sum_{j=1}^{n_{i}}\gamma_{ij}, N=\sum_{j=1}^{n_{i}}N_{ij}):0\leq i\leq s\}$
$[\Lambda^{M}, n, 0, \beta]$ approximation sequence






4 $\ell=0$ stratum $[\Lambda, n, 0, \beta]$ simple
stratum $V=V^{\ell+1},$ $W^{(0,\ell+1)}=W^{(0)},$ $N=N\ell+1$ ,
$e_{\ell+1}=e=e(E|F)$ 4
3. $(\pi, \mathcal{V})$ good simple stratum $[\Lambda, n, 0,\beta]$ self-dual simple type
$(J, \lambda)$ 1 1 $\mathfrak{U}0_{\Psi}$ Stcx $G$ discrete series






$W^{(0)}=(0)$ , $N=2M$ $\iota=0$
$\iota=1$
[4, Theorem 27] $\triangle’=0$
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